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r ., he ftj p-nalized Area of Downtown San Francisc o 

From the foregoing elements of traffic signal timing, 
attention is turned to the downtown area of San Francisco. An 
analysis of the conditions which exist there and of the pattern 
df traffic movement which must he dealt with, will lead to c r 
tain definite conclusions regarding a schedule of signal timing. 

The street plan of the controlled area has been dis¬ 
cussed in the preceding report of the committee: "Market Street 
Traffic Control Plan". A brief review of the street system from 
the timing point of view is, however, necessary for the purposes 

of this report. 

It is extremely important to note the size and shape 
of the blocks, for this fixes the factor of distances which, as 
has been pointed out, is basic in any timing schedule. Plate A 
Shows that there are two distinct and separate systems of block 
formations which are joined together by Market Street, which 
street is entirely different from either system. 

The signalized district north of Market possesses rath¬ 
er uniform dimensioned blocks about 275 feet by 412-5 feet, sep¬ 
arated by streets about 68.75 feet in width. In other words, the 
units of distances traversed without crossing signal control 
average about 343.75 feet and 480.25 feet. It will be noted that 
the traffic conditions in this district are somewhat uniform in 
themselves but that the conditions here manifest are entirely 
different from Market Street or the section south of Market 
Street. 

A similar study of the district south of Market Street 
shows the blocks to be about 550 feet by 825 feet and separated 
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by streets 82.5 feet in width. In other words, the maximum units 
traversed without passing signals are 632.5 feet and 907.5 feet. 
As pointed out above, traffic flow in this area is distinct from 
the area north of Market Street or Market Street itself. 

Market Street, the line on which the two distinct dis¬ 
tricts join, is a most irregular and unique street. Intersec¬ 
tions are irregularly spaced along the street, and street car and 
pedestrian traffic flow is preponderant. The pattern of traffic 
flow formed by those intersections which permit the direct inter¬ 
change of travel from one district to the other should be noted. 

It is of great importance in the timing schedule that such inter¬ 
sections as those formed by Sixth, Fourth, New Montgomery, et al, 
provide as closely as possible for continuous crosstown travel. 

The factor of distance in the formation of the timing 
schedule is definitely fixed by the existing street plan. Sum¬ 
marizing the distance elements it is unquestionable that there 
are three distinct systems to be controlled in the downtown area. 
Each system is of sufficient importance in itself to demand a tim¬ 
ing schedule suited to it without any serious compromise being 
forced because of the other districts. Yet the fact must not be 
overlooked that these three integral parts of the signal system 
must be welded into a working whole, which.will form a homogen¬ 
eous pattern of traffic time flow. 

Attention is next turned to the factor of traffic speed 
in tne downtown area. It has already been pointed out that the 
traffic characteristics of the three distinct parts of the signal¬ 
ized area are different from each other. This is true also in 

the case of traffic speed, which is a basic factor in the forma¬ 
tion of the schedule. 




Speed tests which have been made show that the average 
running traffic speed on those streets extending east and west 
and lying north of Market Street is about 12.5 miles per hour; 
while north and south streets in the same district carry traffic 
at about 10.9 miles per hour. These are the average speeds elim¬ 
inating traffic signal and other delays-. For the district south 
of Market similar traffic speed east and west is 14.S miles per 
hour, and north and south 12-3 miles per hour. Market Street, on 
the other hand, flows at average speeds varying between 7.06 and 
11.2 miles per hour. 

As has been pointed out, the factors of distance and 
speed determine the time series arrangement of "STOP” and "GO" 
intervals or what is ordinarily termed cycle length. It is evi¬ 
dent, if two districts of a system are dimensioned differently 
hut operate nevertheless at speeds which though not of the same 
magnitude may be considered as equivalent when compared to block 
lengths or free distance for movement, that the same cycle length 
is applicable to both districts. However, if the blocks are so 
dimensioned that such natural speed equivalents cannot be pro^- 
duced by the same cycle length, then each part must be timed 
according to its individual needs, but harmonized so far as 
practicable with the other part. 

The latter condition is found in the present problem. 
The speeds and dimensions of the section north of Market indicate 
a short cycle length of about 40 to 50 seconds; whereas the dis¬ 
trict south of Market requires a longer cycle length of about 60 
to 80 seconds. Market Street, the key artery on which these two 
sections must be harmoniously joined, is very irregular and is 
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characterized by peculiar traffic conditions. Because of clear¬ 
ance periods and the nature of its load, Market Street indicates 
a still longer cycle. 

In determining the relative lengths of cycle to be 
used for the three conditions, attention is called to the fact 
that there must necessarily be a compromise between the desired 
speeds and those speeds which will result when a satisfactory 
ratio of cycle lengths is established. 

As was pointed out above, the ratio of cycle lengths to 
each other should be expressed by simple ratio; i.e-., the ratio 
of the cycle length of a pair of adjacent sections should be one 
to two, two to three or some similar relationship expressed by 
digits less than four, or preferably three. This is highly im¬ 
portant because if some such simple ratio does not hold, there 
will be a cumulative effect of discrepancies between the "GO" 
periods as traffic passes from one district to another-. As a 
result of such discrepancies the traffic stream will not be regu¬ 
lar or orderly in movement; and the total amount of delay exper¬ 
ienced will be greater when the ratio is complex than when it is 

simple. 

On the other hand, an effort should be made to establish 
cycles of such lengths as to be suited to the- natural speed of 

traffic. Long cycles are adapted to slow speeds, and short cycles 

are adapted to higher speeds. The speeds which are desired of 
course must be compromised with the proper cyclic ratio. 

From the values of speeds given above and upon the 
basis of practicable speeds and cycle lengths which would be 
suitable to the signalized area, the following speeds are pro¬ 
posed for normal traffic flow (i.e., between the morning rush and 
the evening rush of traffic): 
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First : It is proposed that for traffic flowing on 

those streets running east and west and lying north of Market 
Street, the speed should be about 14.5 miles per hour or some 
lesser speed which is possible and is expressed as one-third, 
one-fifth, etc., of the normal speed for which the street is set. 

Second : That with the speed on the east and west 

streets as specified above, the north and south speed will be 
10.5 miles per hour or some odd reciprocal of that speed. 

Third : That for streets running east and west and ly¬ 

ing south of Market Street the normal speed should be about 30.5 
miles per hour, other possible speeds being the odd reciprocal 
of that speed. 

Fourth : That with the speed on the east and west street 

as spec ified above, the north and south speed in the district 
south of Market Street will be 14.4 miles per hour or some odd 
reciprocal of that speed. 

Fifth : That Market Street be set at such value as to 

form a suitable compromise between the two districts referred to 
above and that the speed along Market Street should be about 8.5 
miles par hour. 

Sixth : That the same cyclic arrangement be used for 

"the pedestrian signals as for the traffic signals on Market 
Street by operating the two sets synchronously for each intersec¬ 
tion . 

These speeds have been chosen with due regard for cycle 
lengths. The cycle lengths which will produce these speeds are: 
for the district north of Market Street 45 seconds ; for the dis¬ 
trict south of Market Street SO seconds ; and for Market Street 




90 seconds. It is noted that -the ratio between the Market Street 


cycle and the cycle for the district north is one to two , and the 
ratio between Market Street and the other district south of 
.Market is two to three -. 

The relationship of these cycle lengths signifies that 
every other wave of traffic from the north will flow south across 
Market Street in true progression, while every alternate wave 
must wait for a portion of the cycle length on Market Street. 
Similarly a part of the second wave from the south will flow in 
true progression, all of the third wave will flow in continuous 
movement except for a very slight delay, and the first wave togeth 
er with part of the second wave must wait about 35 to 40 seconds. 
The sacrifice of true progression across Market Street is felt 
justified because normal speeds throughout the two districts and 
along Market Street are thus made possible. (See Plate No. 1 and 
its description. ) 

There are of course many possible arrangements of Speeds 
and cycle lengths. Each has its advantages and disadvantages. 

If a single cycle length were chosen for the entire downtown area 
it would mean that the speeds north of Market would be too slow 
and the speeds south of Market and on Market would be too fast. 

Or if the cycle length chosen were suited to one district only, 
the other two parts of the system would suffer proportionally 
more. It is felt that the proposal given above will more closely 
approach the desired conditions with less sacrifice than any 
other combination. 

Clearance periods which are cut out of each cycle length 
are, of course, necessary for reasons of safety and avoidance of 
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actual conflict. These clearance periods, however, from the point 
0 f view of congestion, result in inefficiencies which reduce the 
possible amount or volume of traffic flow- Safety is paramount 
in the decision, and the protection of the pedestrian is the gov¬ 
erning factor in determining the amount of clearance period. 

When pedestrian control is contemplated with the signal 
system, the length of the clearance period is determined by the 
length of time which is required for the average person to cross 
the roadway. In other words, to protect the pedestrian who is 
following signal control, we must prohibit cross flow of vehicu¬ 
lar traffic while the pedestrian is in the roadway. Furthermore, 
the effect of starting pedestrians across a roadway with a green 
signal and then starting traffic to flow across their path before 
they can reach safety on the opposite curb, would be demoralizing 
to the entire plan of pedestrian regulation by automatic signals. 

In order to reduce such clearance periods to a minimum, 
safety islands were recommended in the "Market Street Traffic Con¬ 
trol Plan". Where it is feasible the pedestrians will now have 
safety islands located in the longer crosswalks where they may 
wait with safety until cross traffic is stopped. This feature 
will help materially in gaining efficiency and safety on Market 
Street. This practice is recommended for wide streets or long 
crosswalks by the American Engineering Council on Street Traffic 
Signs, Signals, and Pavement Markings. In passing it is inter¬ 
esting to note that such a safety island is quite properly termed 
by the French as an isle of refuge . 

But even with reduced pedestrian crosswalk lengths on 
Market Street the clearance periods required there are the govern- 





ing periods in clearance time to be set aside. It requires at 
least 14 seconds for a person to walk between curbs across Mar¬ 
ket Street. This means that a person must walk about 3.7 miles 
per hour, or 5.45 feet per second, which is slightly higher than 
normal speed. For those crosswalks which parallel Market Street 
it will require on the average at least 10 seconds to clear the 
pedestrian from cross traffic flow. A total therefore of 24 
seconds per cycle is required for clearance period on Market 
Street. 

Since 24 seconds out of every cycle is required to 
clear these intersections, it tends to further justify the long 
cycle on Market Street because the amount of time expressed in 
percent, which is set aside for clearance periods, will be less 
with a long cycle than with a short cycle for a given length of 

time or for a day. By cutting out 24 seconds from even the 90 

second cycle for clearance period, 23.7 percent of the available 
time is lost in clearing the street for cross flow. This amount 
of time is imperative, however, to give pedestrians the protection 
and safety they have been promised. 

In order to prevent the banking up of traffic at Market 
Street or along Market Street, the amount of traffic flow time 
must be about the same throughout the system. If it is assumed 

that there are as many left and right turns into a given street 

as there are out of that street, it is apparent that no more traf¬ 
fic can flow on that street than will pass at the heaviest inter¬ 
section or those intersections which have the lowest amount of 
"GO" period. Hence, if 26.7 percent of the time is given over to 
clearances on Market Street, a similar amount of time should be. 










given over elsewhere. Therefore, for the intersections north of 
Market Street 13 seconds are required, or 6 seconds each way, and 
for the district south of Market 13 seconds are required, or 8 
seconds each way. 

The designing of the signal timing schedule to meet the 
fluctuations of traffic flow is a relatively simple matter. In¬ 
asmuch as the longer cycles give slower speeds with greater time 
flow and less proportion of cycle for clearance time, they are 
inevitably suited to slow heavy traffic. Short cycles are, on 
the other hand, adapted to light flow and speedy traffic. The 
amount of change in the cycle length and the times of day when 
these changes are desirable should be chosen largely from exper¬ 
ience in the operation of the system. The speed teste are indic¬ 
ative of the changes in speed between rush and normal traffic. 
They furnish a guide as to the amount of fluctuation in speed. 
Some cities where flexible systems of traffic Control have been 
installed find it necessary to change the system ten and eleven 
times a day, others find that fewer changes are better. Any 
change of the cycle lengths should be predicated solely upon 
traffic flow. 

Regardless of the number of changes which are required, 
it is essential that the ratio of cycle lengths between districts 
remain rigidly constant unless there is a radical change in traf¬ 
fic conditions in one district which does not occur concomitantly 
with a similar change in the other districts. Market Street, due 
to the street car-pedestrian combination, may develop into the 
latter condition because of the human element involved in pedes¬ 
trian regulation. Such a condition, however, is not expected. 




Future Improvements 


The proposals set forth above do not, it will be noticed, 
contemplate &differentiation in timing between pedestrian signals 
and traffic signals on Market Street. It is realized t^at this- , 
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' t » , The referred ( he iw a made possible/by actu- 

ally introd4cj/hg a 7 phase ,<4hi€t in the pedestrian signals as com¬ 
pared to the cycle of the vehicular signals. The basis of such 
a shift is to stop the pedestrian movement earlier than the 


vehicular stream and hence reduce the clearance periods for vehic 
ular traffic. With a reduction in the clearance period it will 
perhaps be possible to reduce the cycle length of the signals on 

Market Street and hence provide for greater frequency of oppor- 
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tunity of- "GO”. This r cffinom'Pw# will undoubtedly lead to a 
better adapted control of Market Street, but it is hazardous to 

introduce it until such time as the pedestrians.have learned to 

A. 

follow their own system of signals. 
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AAnfua i^rr^ The pedestrian signals are an innovation in traffic 
signaling. The future employment of these signals with greater 
street efficiency, and the use of installed plant for ypars to 
come , demands 
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PLATE NO. II 
i- ■ 

Signal Timing for Market Street 


| Because of the irregularities of Market Street a graph- 

f}}-. . - 

Ileal presentation of the schedule of signal timing for that 
^street is shown in Plate No. II. It will be noted that for set¬ 
tling the timer, those instants from the time reference line when 
[north and south traffic is first given a complete "GO” signal, 
tare given. . 
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The waves of traffic shown have a magnitude of 33 sec- 
tonds each waj/. The speeds are necessarily variable but hold veTy 
Iclosely to present operating speeds of the street, and give an 
taverage value of about 8 to 9 miles per hour. The speed through 
ithe central district is lower than on the western part of the 
■street due to heavy loading of street cars. The-sp e ed— s ho w n -earst 
iof First Street can be increased with the adoption of- a‘ shorter 
icycle, which is only advisable after the pedestrian signal system 
lie operated independently of the vehicular signals as explained 


[before. 


The division of cycle at each intersection as shown is 
[suggested as suitable to start the system. It will perhaps be ' 
ifeund advisable to change this division for some of those inter¬ 
sections which have not been signalized hertofore. Experience 
iwill indicate what these changes should be. 

The inset shown indicates the signal schedule recommend- 
leo. if the Powell Street intersection is signalized instead of the 
[Emporium crosswalk. The resulting traffic flow is shown if it is 


[assumed that the Fourth Street and Fifth Street intersections are 
ithe controlling intersections of the speed as indicated. 







yhe Recommended Schedule of Signal Timing 

~ for~T!he Downtown Area of San Francisco . 

This schedule is recommended as suitable for the normal 
daytime traffic flow; i.e., between the morning and evening 
rushes. 

For the district north of Market Street the cycle 
length should be forty-five (45) seconds. For the district south 
of Market Street the cycle length should be sixty (60) seconds. 
Market Street should be operated on a ninety (9Q second cycle. 

The "master cycle" of 180 seconds is composed of four 
cycles north of Market, two cycles on Market Street and three 
cycles south of Market. The master cycle should start at instant 
0 for the district north of Market, at instant *f 6 seconds for Mar¬ 
ket Street, and at +28 seconds for the district south of Market. 
These times being measured from the time reference line should 
remain rigidly constant for the master cycle length given above. 

In case the master cycle is lengthened or shortened, the values 
of 0, 6 and 28 seconds will vary accordingly. ' ’ 

The beginning of each cycle within this master cycle 
should indicate a "GO" signal for traffic flowing north and south, 
as along such streets as Kearny Street and Third Street. The "GO" 
period in each direction for the district north of Market Street 
should be 16| seconds and clearance periods of 6 seconds should 
follow each "GO" period. 

The "GO" period in each direction south of Market Street 
should be 22 seconds each way with a clearance period of 8 seconds. 

The "GO" periods for Market Street intersections are 
shown in Plate No. II and are variable. 
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The following intersections north of Market Street 
ghould start the first cycle in the master cycle as showing "GO” 
for north and south travel at instant 0 seconds, and this should 
he taken as the time reference point for setting all signals : 

1. Powell and Ellis 

2. Powell and Geary 

3. Powell and Sutter 

4. Stockton and O'Farrell 

5. Stockton and Post 

3. Grant and Geary 

7. Grant and Sutter 


8. Kearny and Post 

9. Kearny and Bush 

10. Kearny and California 

11. Montgomery and Sutter 

12. Montgomery and Pine 


The following intersections north of Market should 
start the first cycle in the master cycle as showing a green or 
"GO" signal for traffic flowing north and south at instant 22.5 
seconds after the time reference point, of 0 seconds: 

1. Powell and O'Farrell 

2. Powell and Post 

3. Stockton and Geary 

4. Stockton and Sutter 

5. Grant and Post 
3. Grant and Bush 

7. Kearny and Sutter 

8. Kearny and Pine 
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9. Montgomery and Bush 
10. Montgomery and California 


* 


j The following intersections south of Market should 

r/- 

j start the first cycle in the master cycle as showing a green or 
| ii rjo" signal for traffic flowing north and south at instant 28 


seconds after 

the time reference point of 

1 . 

Tenth and Mission 

2. 

Eighth and Mission 

3. 

Sixth and Mission 

4. 

Fourth and Mission 

5. 

New Montgomery and Mission 

6 . 

Second and Mission 

7. 

Eleventh and Howard 

8. 

Ninth and Howard 

9. 

Seventh and Howard 

10. 

Fifth and Howard 

11. 

Third and Howard 

12. 

First and Howard 


The following intersections south of Market should 
start the first cycle in the master cycle as showing a green or 
"GO 11 signal for north and south traffic at instant 58 ssconds 
after the time reference point of 0 seconds: 

1. Eleventh and Mission 

2. Ninth and Mission 

3. Seventh and Mission 

4. Fifth and Mission 

5. Third and Mission 
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6. First and Mission 

7. Tenth and Howard 

8. Eighth and Howard 

9. Sixth and Howard 

10. Fourth and Howard 

11. New Montgomery and Howard 

12. Second and Howard 

13. Third and Folsom 


The intersections on Market Street listed below should 
start the first cycle in the master cycle as showing a green or 
11 GO" signal for traffic flowing north and south at the following 
instants: 

Intersection 


Instant after time reference point 
the "GO" cycle for north and south 
_ flow begins _ 


Van Ness - Eleventh 

Tenth 

Ninth 


Eighth 


50 seconds 
6 " 


Seventh 

Jones 

Sixth 

Mason 


80 

6 

66 

64 

6 

55 


H 

JJ 


Fifth 20 
Powell 58 
Emporium 70 
Fourth 6 
Grant 58 


Third 


6 







Intersection 



Montgomery- 

Second 

Sansome 

First 

Fremont 

Beale 

Main 

Spear 


Instant after time reference point 
the H G0« cycle for north and south 


flow begins 


54 Seconds 


56 

IS 

54 

23 

68 

8 

73 


The schedule given above is suited to the normal flow 
of traffic. In order to reduce the traffic speeds, as may be 
sound suitable for rush traffic, it is recommended that the prime 
mover of the timer be slowed up so as to produce the suitable 
speed. Likewise, if it is found necessary to increase the speed 
of traffic flow throughout the district, the motor of the signal 
timer may be speeded up. It is extremely important . however, 
that all cycles chan ge proportionately in order to maintain the 
same proportionate relationship of traffic flow:; i.e: , the ratio 
of one cycle to either of the other two must remain a constant. 
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PATTERN OF TRAFFIC STREETS 

DISTRICT NORTH 6 SOUTH Of MARKET STREET 


NOTE: THE SIZE AND SHAPE OF BLOC ICS FIXES 
THE FACTOR OF DISTANCES WHICH IS BASIC 
IN ATIMING SCHEDULE. MARICET ST. IS THE 
JUNCTION OF TWO DISTRICTS THE BLOCK PAT¬ 
TERNS OF WHICH DIFFER IN SIZE AND SHAPE. 
STREETS CONNECTING THESE DISTRICTS DIVIDE 
MARKET ST. INTO TRAFFIC SEGMENTSOF FIXED 
LENGTHS. THESE CONNECTING STREETS ARE — 

_ BUSH. BATTERY- FIRST _j|_ 

- POST.MONTGOMERY-NEW MONTGOMERY—, ._ 

GEARY. KEARNY-THIRD O 

ELLIS. STOCKTON - FOURTH g ^dt-ARRELL 

- — GOLDEN GATE JAYLOK-SIXTH - 


UNION 

SQUARE 

GEARY 


GROVE. HYDE-EIGHTH 


ELLIS I 



15 5 

3 £ TURK Si 


GOLDEN □ GATE 


MC ALLISTER 


FULTON 


GROVE 






STOCK TON 


TRAFFIC STREETS DEAD-ENDED 
CONTINUOUS TRAFFIC STREETS 
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